to support the development of a systematic process for assessing the available evidence regarding the validity and utility of rapidly emerging genetic tests for clinical practice. This independent, multidisciplinary panel prioritizes and selects tests, reviews CDC-commissioned evidence reports and other contextual factors, highlights critical knowledge gaps, and provides guidance on appropriate use of genetic tests in specific clinical scenarios (http://www.egappreviews.org/).
Although many efforts in cancer prevention and control have routinely focused on behavioral risk factors, such as tobacco use, or on the early detection of cancer, such as colorectal cancer screening, advances in genetic testing have created new opportunities for cancer prevention through evaluation of family history and identification of cancer-causing inherited mutations. Through the collection and evaluation of a family cancer history by a trained health care provider, patients and families at increased risk for a hereditary cancer syndrome can be identified, referred for genetic counseling and testing, and make informed decisions about options for cancer risk reduction (1) . Although hereditary cancers make up a small proportion of all cancers, the number of affected persons can be large, and the level of risk among affected persons is high. Two hereditary cancer syndromes for which public health professionals have worked to reduce the burden of morbidity and mortality are hereditary breast and ovarian cancer syndrome (HBOC) and Lynch syndrome.
Hereditary breast and ovarian cancer syndrome. HBOC most commonly involves pathogenic mutations in two breast cancer susceptibility genes: BRCA1 and BRCA2. Mutations in these genes are associated with increased risk for breast, ovarian, prostate, and pancreatic cancers (2) . Approximately one in every 500 women in the United States is estimated to carry a BRCA1 or BRCA2 mutation (2) . Each year, BRCA1 and BRCA2 mutations account for 3% of all breast cancers and 10% of all ovarian cancers (3). Mutation carriers face a substantially higher risk for developing breast and ovarian cancers by age 70 years than do women in the general population (Table 1) (4, 5) . Persons are more likely to have a BRCA1 or BRCA2 mutation if they or their close relatives on either their mother's or father's side of the family have had breast cancer before age 50 years, triple negative breast cancer,* ovarian cancer, cancer in both breasts, breast cancer in a male relative, or multiple relatives with breast, pancreatic, or high grade prostate cancer (2) . In addition, persons of Ashkenazi Jewish or Eastern European descent are much more likely to have a mutation (approximately 1 in 40) (2) . The United States Preventive Services Task Force (USPSTF) recommends that primary care providers screen women to identify a family history that might be indicative of HBOC (1) . Women with a family history consistent with HBOC should be referred for genetic counseling and discussion of genetic testing (1). Patients and providers can then jointly determine the best course of action to reduce risk. Possible interventions include starting breast cancer screening earlier with mammography alone, or in combination with breast magnetic resonance imaging, chemo-prevention medications as recommended by the USPSTF, such as tamoxifen or raloxifene, or surgical options, such as risk-reducing mastectomy or oophorectomy (1, 6) .
Lynch syndrome. Lynch syndrome involves pathogenic mutations in DNA mismatch repair genes (7) . Mutations in these genes are associated with increased risk for certain cancers, including colorectal cancer, and cancers of the endometrium and ovary (7) . Each year, Lynch syndrome accounts for 1%-3% of all colorectal cancer cases (8) . The risk for colorectal cancer among persons with Lynch syndrome is substantially higher than that of the general population (Table 1) (9) . Persons are more likely to have Lynch syndrome if they or their close relatives have had colorectal, endometrial, or ovarian cancers, especially at younger ages (7) . The Evaluation of Genomic Applications in Practice and Prevention (EGAPP) Working Group † recommends that persons with newly diagnosed colorectal cancer be offered genetic testing for Lynch syndrome to reduce morbidity and mortality in their close relatives (10) . Persons with Lynch syndrome can talk to their health care provider about starting screening for colorectal cancer with colonoscopy at a younger age and screening more frequently than persons who are at average risk (10) . 
This is another in a series of occasional
In part because of the efforts of the Michigan Cancer Genomics Program, the number of persons receiving BRCA counseling and testing in Michigan has been increasing since 2008 (Figure) . The Michigan Cancer Genomics Program has also been successful in working with health insurance providers in promoting coverage policies that are consistent with evidence-based guidelines to ensure access to genetic counseling and testing for Michigan residents. In 2009, only four of 25 health plans in the state were acknowledged for having written coverage policies consistent with evidence-based guidelines. In 2016, 16 health plans, providing coverage to approximately 8 million persons in Michigan, now provide coverage based on the best scientific evidence. The Michigan Cancer Genomics Program is currently working on addressing disparities in access to genetic counseling and testing by conducting outreach to communities and populations with the greatest need, including African Americans and Ashkenazi Jews.
Public health initiatives for cancer genomics at the community level. Bright Pink is a national nonprofit organization founded by Lindsay Avner, a woman with a family history of breast and ovarian cancer and a BRCA1 mutation (https:// www.brightpink.org/). The organization focuses on prevention and early detection of breast and ovarian cancer in young women using a two-pronged educational approach that targets young women and health care providers. Bright Pink has 150 ambassadors in 39 states who train young women in their communities and workplaces using the Brighten Up Educational Workshop; the workshop provides a brief overview of breast and ovarian health basics, including signs and symptoms, early detection practices, risk reduction, family history, and risk assessment. For women who are considered to be at high risk, Bright Pink offers one-on-one outreach and digital support programs to foster community among women challenged with complex health decisions that peers who are at average risk might not understand. For health care providers, Bright Pink offers a didactic format lecture and accompanying case-based learning module that emphasize proper risk stratification and management for women at all risk levels, an understanding of risk as a spectrum, and the importance of women knowing how their breasts normally look and feel to recognize any changes. USPSTF recommendations for genetic counseling testing and risk reduction strategies are also discussed with health care providers and women at increased risk. As of August 2016, Bright Pink has trained nearly 50 speakers with a medical background who have reached approximately 8,000 providers at more than 150 institutions, ranging from community health settings to academic medical centers. The future of public health genomics. Cancer serves as a model for public health action in genomics that can aid in translating future genomic discoveries into prevention and population health activities. Public health can play an important role in these activities by identifying genomic tests and family health history applications that are supported by high quality evidence, by estimating the potential population health impact of including genomics and family health history, and by integrating appropriate and equitable use of genomics applications in clinical care and public health programs.
To assist public health professionals in identifying which genomic tests and family health history applications can impact population health, CDC developed a classification schema for genomic tests based on levels of evidence, ranked Tier 1-3 (Table 2 ) (12). Tier 1 applications are supported by a base of synthesized evidence for implementation in practice and cover a variety of intended uses including diagnosis, prognosis, treatment, screening, and risk prediction to inform prevention. Genetic testing for BRCA-related cancers and Lynch syndrome are only two of approximately 30 Tier 1 applications related to cancer. In addition, family health history is a genomics application included in many evidence-based recommendations and can be applied more broadly in public health settings (13) . CDC launched a Tier 1 toolkit to assist state health departments in implementing genomics activities related to HBOC and Lynch syndrome, with examples of approaches and materials used by model state programs. ¶ Some have raised concerns that genomic technologies and precision medicine initiatives could increase health disparities (14) . For example, studies have found lower use of genetic counseling and testing for BRCA mutations among black women (15) . To ensure that implementation of genomics applications results in health benefits for all, a public health approach is needed that promotes strategies for equitable access and protection for persons identified as being at higher-than-average risk; addresses education of providers and the public to increase appropriate use; and supports surveillance to monitor and evaluate use (14) . Recent national policies and legislation have been enacted that support broader use of genomics and offer protections for persons identified to be at increased risk. The Genetic Information Nondiscrimination Act (2008) prohibits discrimination in health coverage and employment based on genetic information. Programs such as the Surgeon General's Family Health History Initiative (http://familyhistory.hhs.gov/) help educate both providers and the public about the importance of family health history. Surveillance of outcomes and use of genomic applications is important for identifying whether current applications have health benefits and whether there is equitable access. Future development of policies, education, and surveillance systems can work to further the implementation of genomic applications that might provide broad benefits. 
